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Abstract 
The ability to design and introduce innovative products is business-critical for manufacturing companies. The transfer of existing technologies 
from one industry to another industry or cross-product lines can be a significant lever with this ability. This paper is addressing the challenges 
in industry and research approaches to bridge the chasm of product vs. technology development. 
Moreover, two existing and well-established approaches are discussed, reflecting the more product-centric vs. technology-oriented way of 
management: Product Lifecycle Management vs. Technology Management. Bridging the chasm between these two dimensions the 
“Technology Framework” is presented. With building-blocks of Technology Object, Methods & Processes, Organization and Environment the 
framework provides a holistic approach to enable companies to leverage information knowledge cross products and product lines. Finally, an 
outlook is provided for further research work to detail challenges and solutions in the interface of product and technology development. 
© 2014 The Authors. Published by Elsevier B.V. 
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1. Introduction 
As a significant impulse for innovation and product 
development, the transfer of “technologies” from other 
industries and product families is used in manufacturing 
industries today. An example for this trend is the “merger” of 
the telecommunication industry with the smart phones on the 
one hand – and the automotive industry with the traditional 
product of an automobile car on the other hand. 57% of 
customers would like to connect the digital with the 
automotive world [1]. With the current trend to provide 
dedicated smart phone functionalities in the context of an 
automobile – the ability to transfer “technologies” (e.g. Apps) 
from the telecommunication industry to the automobile 
industry becomes crucial [2]. Cooperation between many 
different companies along the value chain and cross-industries 
will become the “new normal” in product design – e.g. 
cooperation between Continental, IBM and Google for 
autonomous cars. [3] From end-user or customer perspective 
the requirements might be more or less clear – but what does 
this mean for the manufacturing companies and especially for 
engineers working in product development departments? 
 
Fig. 1. From product to technology development (following [5]) 
As depictures in figure 1, this paper is going to discuss the 
question “What does it take to come from product 
development to technology management”? This paper is part 
of a series of papers with the latest publication presented at 
CIRP Design 2013 [4]. As a result of this work with this paper 
wants to underline the challenge seen in the handling of 
“technologies” within the context of product development and 
innovation. 
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In order to structure this challenge the following research 
question are addressed and will start providing first directions 
of possible solutions: 
1. Process – What implications are relevant when 
transferring a technology into a new industry segment? (e.g. 
Length of the lifecycle of an smart phone is up-to 10 times 
shorter than the lifecycle of an automotive vehicle) 
2. Data – Which kind of data and meta data is required to 
enable engineering departments to identify, validate and 
leverage existing technologies outside their own industry 
segment? (e.g. Identification of the technology of cyclone to 
spun dust out of the air by centrifugal force in sawmill by an 
engineering department working within the household 
machinery industry) 
3. Organization – In order to implement the relevant 
capabilities to transfer and adapt technologies in a new 
industrial context, what are the organizational structures 
required for technology development and management? (e.g. 
Currently the knowledge exchange outside companies are 
mainly structured by industries – examples are VDA – 
German car association and BITKOM – Association of IT 
communication: There are rarely platforms to share 
experience on “technology” level) 
4. Framework – How can the previous 3 aspects be 
integrated into a “technology development framework”? Can 
(well-established) processes from product development be 
adapted for technology development? Can product-oriented 
tools and concepts such as PDM/PLM be also applied for 
technology data/lifecycle management? 
 
2. State of the Art – industry and research  
Both industry and research state of the art can be described 
through mainly two approaches to handle both aspects: 
product vs. technology development. 
 
Product Development supported by PLM 
Product Development as the core competence of 
manufacturing industries is facing the challenge of handling 
process and product related information and variances for 
years. One well-established approach to enable design 
departments to store, manage and re-use product (&process) 
data is “Product Lifecycle Management” (PLM). 
PLM is a concept supporting the integration of all product 
related data and information generated over the whole product 
lifecycle. By this, PLM is a core part of a so called “enterprise 
architecture” and interacts with other parts, such as Supply 
Chain Management (SCM), Customer Relationship 
Management (CRM) or Enterprise Resource Planning (ERP). 
Furthermore, product- and manufacturing-relevant data as 
well as design-relevant data are recorded, collected and stored. 
In doing so, data from early phases of the product lifecycle 
can also be found and used easily in later phases of the 
lifecycle. [6] 
An example for such data reuse could be data for 
components of a car that are defined in the design phase and 
are immediately reported to logistics and production planning 
departments. With that information, these departments can 
start planning the layout of their assembly lines. 
Another well-established usage of PLM is in the area of 
“platform design” – where parts and components are designed 
not only for one specific product but for multiple products or 
product families [7].  
 
Technology Development by Technology Management 
As the second dimension “Technology Management” 
covers aspects to handle technology oriented development. 
With a strong background in economic research this approach 
is on the one hand well-defined in research but rarely 
established in engineering departments within industry 
sectors. Advanced product development concepts distinguish 
and integrate a project-oriented product value stream and a 
technology-oriented knowledge value stream, with the former 
generally being in focus in practice, the later however being 
more or less disregarded, see Fig. 2.  
 
Fig. 2. Project-oriented product value stream and Technology-oriented 
knowledge value stream 
From an industry perspective levers of technology 
management are more to be found in departments responsible 
for strategic planning and portfolio planning – not in 
engineering. 
Driven by industry-specific needs research activities begin 
to focus more and more on the adoption of existing 
technologies from one industry or domain into new ones. 
Matsuol described in his work the adoption of Augmented 
Reality and PLM – mainly used in industry of serial 
production - in the area of quality-management in single item 
production industry [8]. Damgrave elaborates in his research 
the usage of collaboration technologies (such as surface 
technologies) in the area of distributed engineering situations 
[9]. Leveraging new technologies of social media, Wuest 
presents an approach to involve customers in product and 
service development; and at the same time enable new 
communication channels between manufacturer and customer 
[10]. These are some of many examples how technology 
management and transfer can impact product development and 
innovation. But these examples show at the same time the 
need of a structured approach to enable companies to leverage 
technologies cross-product and cross-industries.    
The following chapter will elaborate on the gap of product- 
vs. technology-oriented view and define our understanding of 
the so-called “Technology Chasm”. 
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3. Identification of the Chasm 
In the following chapter the chasm or gap between the two 
dimensions “product” and “technology” are elaborated to a 
certain level of detail to illustrate the currently existing 
challenge in many product development processes.  
 
Product-oriented dimension 
Product development addresses mainly two main tasks – on 
the one hand bringing best-at-time products to the market, and 
on the other hand improving the development unit’s 
capabilities to replace the best product approach today with a 
better one tomorrow. Product development processes can be 
split into two main streams, accordingly – a project-oriented 
product value stream and a technology-oriented knowledge 
value stream [11], which intersect in the product planning 
phase, see Fig. 2. 
Many companies – caused by traditionally educated 
engineers and leaders – are mainly following some kind of 
project-oriented product design process (e.g. VDI2221). In 
such an environment engineers are used to work in a set of 
design elements of (product) function, impact principle and 
solution element [12] to address a specific product 
development task or project. Technologies are then developed 
more or less along the way and on the concrete job. According 
to the differentiation above the product value stream can then 
be seen as the master and the knowledge value stream as the 
slave process. 
An inverse understanding of focusing on technology 
development, first, and thereby making the product value 
stream the slave process, is discussed under the term “Lean 
Product Development” and could be beneficial in the long run, 
but is not widespread in western industries [13]. 
 
Technology-oriented dimension 
As elaborated in [4] technology management describes all 
activities and methods which are required to make a certain 
technology usable for industries. A technology describes the 
fulfillment of a requirement by a technique. Both terms are 
used in literature and business context not distinctly. In this 
context the term technology will be used also as a 
representation of a technique. 
 
The Technology Management Process describes the 
activities within technology management. In industry and 
research literature several variants of the process are 
presented.  Currently the focus in management of design 
information is the single product or product families and their 
related information. There is no doubt that this information is 
a key element for companies in the discrete manufacturing. 
But looking into innovative and successful companies the 
potential of capturing information on a more abstract level – 
cross products and product families – families – and thereby 
transfer and further develop it from one product release to the 
next promises a huge impact. 
Two very successful engineers were able to utilize existing 
technologies and transfer them into a different industry. Both 
Henry Ford by the transfer of a moving assembly line 
technology from chemicals into the automotive industry; and 
James Dyson by a technology (cyclone to spun dust out of the 
air by centrifugal force in sawmill) originating from the 
agriculture industry applied in the consumer goods industry.  
 
Technology Chasm 
Looking at both approaches in literature and industry best 
practice – product-oriented and technology-driven – the 
missing link between them seems to be a huge enabler for 
innovation and product development. As a key success factor 
within product development today the information 
management of engineering related data is crucial for 
engineering operations today. With the focus on this area the 
“Technology Chasm” is defined as follows, see Fig. 3.  
    Fig. 3. Chasm of Technology vs. Product Management (following [5]) 
The lifecycle or performance of a certain technology can be 
represented over the time or the R&D effort invested in this 
technology. In a context of multiple products using this 
technology this curve can be used to reflect on the one hand 
the usage of a single technology cross multiple product 
releases or product variants. This is used for example for so 
called “face-lifts” in the automotive industry where a specific 
car release (e.g. the Mercedes-Benz A Class) is introduced to 
the market [4]. 
 
When applying this curve in a multi technology context, the 
complexity increases and the “Chasm” occurs. By taking the 
“technology” into the center of attention – instead of the 
“product” – and thereby turning around the master/slave 
relationship described above, new processes, tools and 
methods are required to handle the knowledge and 
information on technology level. Refocusing on technologies 
enables to leverage more innovation potential within a 
company or industry segment. Moore used the refocusing on 
“market-based values” to bridge the chasm of innovation from 
product to market in the Competitive-Positioning Compass 
[14].   
With the focus on managing the information in terms of 
operational engineering, the “Technology Framework” was 
introduced [4].  
 
4. Crossing the Chasm by a Technology Framework 
The Technology Framework is an approach to support 
product design information. The framework consists of four 
main building blocks: 
 
The Technology Object as a core building block of the 
framework reflects key product design information on the 
technology layer. This paper will focus on this building block 
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since this is the base for developing and deriving other 
building blocks of the framework.  
The building block Methods & Processes utilizes the 
defined elements of the technology object and defines the way 
of using the objects by engineers and end-users. Moreover, 
behavior and rules per object and in structures of objects will 
be described.  
The Organization building block addresses topics and 
requirements that are related to the business organization 
where the technology framework will be used. The focus here 
will be on a single entity (e.g. a company or institution) – in 
contrast to the next building block. 
The building block Environment covers the interacting 
area within a network of entities (e.g. companies, supply 
chains and interaction with customer and market). 
In order to bridge the identified and described “Technology 
Chasm” this paper the following dimensions are discussed and 
first potential solution approaches are presented: 
 
 
Process 
In order to transfer a technology from one industry into 
another one, both processes of product and technology need to 
be analyzed and aligned.  
The product development process needs to be enhanced to 
cover also all relevant phases of the technology management 
process, see Fig. 4. At the same time the “integrated product 
development process” needs to be able to cover the different 
lifecycle of related products and technologies independently.  
    Fig. 4. Integrated Development Process (following [15]) 
As of today the product development process is often not 
integrated to any activities around technology management. 
Many companies see product portfolio management as their 
way of managing “technologies”. According to industrial 
practice, the product development starts either with 
“innovation management” or “requirement management”.  
To enable alignment of both views product and technology 
in development process, criteria need to be identified and 
aligned such as: 
- Lifecycle Phases 
- Cycle Time 
- Process Trigger 
- Process Input 
- Process Output 
- Process Enabler 
 
 
 
 
Data 
With focus on enabling operative technology management 
in [4] a new layer within the enterprise-wide information 
model is introduced as an evolution of the traditional design 
information approaches Product Data Management (PDM) 
and Product Lifecycle Management (PLM). A main building 
block is the holistic information modeling approach [16] – 
independent of currently existing IT tool boundaries (e.g. 
PLM systems vs. ERP systems) and based on information of 
related technologies. Currently in research and industry the 
focus is on product level and not on technology level.  
A typical information model of PLM concepts is reflecting 
the product from top-down via an end item with a structure of 
physical parts or items below. Moreover, product related 
documents are attached along the hierarchy. PLM information 
models often allow including also manufacturing information 
– such as tools and materials. 
 
Organization 
As mentioned before, the core building block and the 
starting point for all other blocks of the framework proposed 
are the methodology for integrated product development. 
After defining or adopting this methodology for company and 
product specific needs the product development organization 
needs to be adapted accordingly. Nevertheless, the basic intent 
of technology management to drive the interconnection 
between different product development projects should not be 
forgotten in this step. 
5. Discussion & Further Work 
This contribution started with the objective to underline the 
need to action and research on the area of product vs. 
technology development, which is subject of a series of 
research work by the authors. Chapter 2 presented the current 
state of the art in both dimensions product development and 
technology management supplemented by well-established 
concepts of PLM and Technology Management. Detailing the 
challenges in technology development and management in 
chapter 3 the “Technology Chasm” was introduced. By this 
the main gap of existing approaches in research and industry 
is described. Chapter 4 covers a concept – called “Technology 
Framework” – which helps to cross the described chasm, and 
thereby addressed the research questions from chapter 1. 
To summarize, this paper is focusing on the two 
approaches PLM and Technology Management reflecting on 
the one hand a more product-centric view and on the other 
hand a higher level of abstraction by looking on technologies. 
Today the linkage between these two dimensions is mainly 
unsolved. The framework introduced in this paper and related 
work is aiming to build this linkage with a holistic concept.  
In order to shape upcoming research work, this paper 
provides a detailed view on the subject of research and is 
framing the scope of activities to come. As a next step the 
building-blocks of the framework need to be elaborated more 
in detail. Concepts on the Technology Object level have 
already been developed, but need to be aligned and linked 
with the other building blocks, as the framework will be more 
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detailed – to enable the transition from product development 
to technology development and management. 
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